Control of transfer RNA synthesis in the presence of inhibitors of protein synthesis.
The rate of synthesis of transfer RNA in suspension cultures of Chang's liver cells, has been examined in the presence of various inhibitors of protein synthesis with different modes of action. Inhibitors of polypeptide chain elongation such as cycloheximide and emetine stimulated the rate of synthesis of transfer RNA at concentrations that inhibited protein synthesis by 60-90%. Trichodermin, an inhibitor of the elongation and termination steps in protein synthesis, had as effect similar to that of cycloheximide and emetine. On the other hand verrucarin, an inhibitor of initiation, and puromycin, an analogue of the aminoacyl terminus of tRNA, had little effect of the synthesis of transfer RNA at low concentrations. At high concentrations these compounds inhibited transfer RNA synthesis. Inhibitors of protein synthesis can be divided in two groups based on their effect on the polysom pattern. The first group increased the number of large polysomes, while verrucarin and puromycin lead to a break down of large polysomes and to an accumulation of monosomes and small polysomes. Thus, there appears to be a correlation between the effect of these inhibitors of protein synthesis on the aggregational state of the polysomes and their effect on the rate of transfer RNA synthesis.